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ABSTRACT 


The  State  Center  for  Health  and  Environmental  Statistics  has  long  recognized  the  important 
contribution  of  diabetes  mellitus  to  mortality  and  morbidity  in  North  Carolina.  To  address  this  concern, 
a  statewide  surveillance  system  for  diabetes-related  mortality  and  morbidity  has  been  instituted  with 
funding  from  the  Centers  for  Disease  Control.  Earlier  diabetes  surveillance  results  found  significant 
increases  in  the  number  of  deaths  and  in  crude  and  age-adjusted  mortality  rates  from  1980  through  1989. 
The  purpose  of  the  present  study  is  to  describe  resident  diabetes-related  hospitalizations  and  attempt  to 
explain  variations  by  demographic  variables. 

Using  data  submitted  by  hospitals  to  the  North  Carolina  Medical  Database  Commission,  the  rates  of 
diabetes-related  discharges  for  1988  and  1989  were  found  to  vary  by  age,  sex,  and  county.  Both  the  numbers 
and  rates  of  hospitalization  increased  with  increasing  age,  reflecting  both  the  increasing  prevalence  of 
diabetes  and  the  more  frequent  occurrence  of  complications  as  people  age.  Total  and  average  charges  per 
hospital  stay  were  also  higher  for  groups  over  the  age  of  40  than  for  those  under. 

Hospitalizations  for  diabetes-related  conditions  involved  more  females  than  males.  Generally,  crude 
hospitalization  rates,  total  and  average  length  of  stay,  and  total  charges  were  higher  for  females  than  for 
males.  However,  the  average  charge  per  stay  was  higher  for  males  than  for  females  in  all  age  groups  above 
one  year. 

The  pattern  of  diabetes-related  hospital  discharge  rates  by  county  is  similar  to  that  described  in  an 
earlier  CHES  Studies  report  focusing  on  diabetes  mortality  (No.61).  That  is,  elevated  rates  cluster 
geographically  throughout  the  east,  and  to  a  much  lesser  extent  in  the  west. 


INTRODUCTION 

A  grant  award  from  the  Centers  for  Disease 
Control  has  enabled  the  State  Center  for  Health  and 
Environmental  Statistics  (SCHES)  to  establish  a 
surveillance  system  for  diabetes-related  mortality 
and  morbidity  in  North  Carolina.  Mortality  surveil- 
lance revealed  significant  increases  in  the  number  of 
diabetes-related  deaths  and  in  crude  and  age-adjusted 
mortality  rates  in  North  Carolina  from  1980  through 
1989.1  North  Carolina  also  had  the  16th  highest  state 
ranking  in  age/race-adjusted  diabetes-related  mortal- 
ity for  the  period  1980  through  1986. 2 

While  mortality  analysis  is  an  important  compo- 
nent of  diabetes  surveillance,  it  does  not  suffice  to 
examine  only  deaths  when  monitoring  a  chronic 
disease.  Rather,  an  ideal  surveillance  system  is  one 
which  could  estimate  prevalence  (the  number  of 
individuals  with  diabetes  existing  in  the  population  at 
any  given  time),  incidence(the  number  of  individuals 
with  initial  disease  occurrence),  medical  complica- 
tions among  the  diseased,  and  the  diabetic's  utiliza- 
tion of  health  care  resources. 

Unfortunately,  most  of  these  data  are  very  diffi- 
cult to  obtain  without  primary  data  collection,  which 
can  be  prohibitively  expensive.  However,  some 
health  researchers  are  now  using  health  insurance 
claims  for  hospitalizations  as  a  rough  proxy  for 
measuring  the  societal  burden  of  chronic  disease. 
Claims  data  have  "advanced  research  on  patient 
utilization  of  health  services,  small  area  variations  in 
health  service  use,  patient  outcomes,  and  the  occur- 
rence and  appropriateness  of  various  treatment  ap- 
proaches for  certain  health  problems".3  Researchers 
have  reported  claims  data  to  be  "generally  complete, 
and  when  appropriately  used,  highly  reliable".4 
Hospital  discharge  data  from  claims  forms  can  also 
provide  estimates  of  health  care  costs  associated  with 
the  most  acute  manifestations  of  diabetes. 

Hospital  discharge  data  are  better  indicators  of 
diabetes  prevalence  and  diabetes-related  medical 
complications  than  mortality  data,  if  for  no  other 
reason  than  because  of  the  greater  number  of  persons 


hospitalized.  However,  there  are  still  many  diabetics 
who  will  never  be  hospitalized  or  even  diagnosed 
with  the  disease.  Studies  indicate  that  for  every 
person  diagnosed  with  diabetes,  another  person  re- 
mains undiagnosed.5  Many  of  the  most  common 
complications  of  diabetes,  such  as  chronic  heart, 
circulatory,  and  kidney  disease,  are  therefore  never 
attributed  to  diabetes. 

The  purpose  of  the  present  study  is  to  describe 
resident  diabetes-related  hospitalizations  and  attempt 
to  explain  variations  by  demographic  variables. 

DATA  AND  METHODS 

TheNorth  Carolina  Medical  Database  Commis- 
sion (MDC)  has  established  a  population-based  inpa- 
tient health  care  information  system  as  partial  fulfill- 
ment of  their  legislative  mandate.  The  Commission 
uses  the  UB-82  medical  claims  form  to  collect  data 
regarding  insurance  provider,  patient  and  hospital 
identification,  age  and  sex  of  patient,  total  charges, 
principal  and  other  diagnoses  (up  to  a  total  of  five), 
and  principal  and  other  procedures  (up  to  a  total  of 
three),  etc.  This  database  includes  information  per- 
taining to  civilian  hospital  inpatient  services  only.  It 
does  not  include  information  about  hospital  emer- 
gency room  or  other  outpatient  services,  nor  does  it 
contain  information  about  military  hospitalizations. 
Neither  is  information  pertaining  to  the  patient's  race 
available  in  this  database. 


The  numbers  and  rates  of  hospital  discharges  by 
age,  sex,  and  county  presented  in  this  report  use 
summarized  MDC  hospitalization  information  for 
calendar  years  1988  and  1989.  Hospitalizations  with 
diabetes  listed  as  the  primary  diagnosis  or  as  any  of 
five  diagnoses  are  examined.  However,  in  the  interest 
of  more  accurately  representing  the  total  burden  of 
diabetes  care,  emphasis  will  be  onhospitalizations  for 
which  diabetes  was  one  of  the  five  diagnoses  listed  at 
discharge.  Hospital  records  for  individuals  with 
gestational  diabetes  were  not  included  in  this  dataset, 
but  are  examined  in  an  earlier  CHES  Studies  report 
(No.  64),  "Diabetes  in  Pregnancy  in  North  Caro- 
lina." 


The  data  files  received  from  the  MDC  were  not 
unduplicated;  that  is,  a  person  who  was  hospitalized 
for  diabetes  twice  in  one  year  was  counted  as  two 
diabetes-related  discharges  that  year.  For  this  reason, 
high  hospitalization  rates  are  difficult  to  interpret. 

For  example,  a  high  hospitalization  rate  in  a 
particular  county  could  mean  that  diabetes  is  highly 
prevalent  in  that  county  and  has  resulted  in  many 
diabetes-relatedhospitalizations.  Or  ahigh rate  could 
mean  that  a  relatively  small  number  of  the  population 
are  affected,  but  that  they  are  repeatedly  hospitalized 
for  serious  diabetes-related  complications.  Either 
interpretation  (or  a  combination  of  both),  however, 
would  seem  to  indicate  a  diabetes-related  health 
problem.  The  reader  should  also  keep  in  mind  that 
county-specific  hospitalization  rates  may  be  more 
reflective  of  the  overall  level  of  hospital  services 
available  to  diabetics  in  aparticular  county  than  of  the 
actual  magnitude  of  the  diabetes  problem  in  that 
county. 

While  the  use  of  this  type  of  data  does  pose  some 
limitations  in  interpretation,  it  is  still  useful  to  esti- 
mate the  impact  of  diabetes  on  overall  health  care 
utilization.  Hospitalizations  are  also  clearly  a  major 
part  of  the  total  cost  of  diabetes. 

North  Carolina  population  estimates  for  July  1 
were  used  to  calculate  crude  hospitalization  rates  in 
the  general  population  during  1988  and  1989.  Age- 
adjusted  mortality  rates  in  the  general  population 
were  calculated  using  the  direct  method6  and  the  1980 
population  of  North  Carolina  as  the  standard. 

The  diabetes-related  crude  and  age-adjusted 
hospitalization  rates  in  the  general  population  have 
been  mapped  by  county  in  Figures  1 1  and  12,  respec- 
tively. Here,  rates  were  categorized  into  five  levels, 
from  highest  (depicted  in  solid  black)  to  lowest  (solid 
white).  To  assign  the  ranges  for  these  levels,  a  SAS 
clustering  routine  was  used  to  group  counties  "most 
like  each  other"  with  respect  to  their  crude  and  their 
age-adjusted  rates.  Depending  upon  the  degree  and 
direction  with  which  county  rates  differ  from  one 
another,  the  results  may  yield  widely  varying  num- 
bers of  counties  per  level. 


RESULTS 


Numbers 


Diabetes  was  a  mentioned  diagnosis  for  seven 
percent  of  all  hospital  stays  in  1988  and  1989.  The 
total  number  of  hospitalizations  with  at  least  one 
diabetes  diagnosis  mentioned  at  discharge  was  58 ,7 1 2 
in  1988,  rising  seven  percent  to  62,952  in  1989  (Table 
1).  During  the  two-year  period,  nearly  59  percent  of 
the  total  number  were  females.  The  number  of 
diabetes-diagnosed  hospitalizations  increased  dra- 
matically with  age:  only  20  infants  were  hospitalized 
with  diabetes  before  their  first  birthday,  while  other 
hospitalizations  included  2,371  between  the  ages  of 
1  and  19;  10,257  aged  20  to  39;  and  48,025  aged  40 
to  64.  The  numbers  by  age  and  sex  are  depicted  in 
Figure  1. 

As  a  primary  diagnosis,  diabetes  was  respon- 
sibleforonly  18,791  hospitalizations  during  1988-89 
(Table2).  Thus,  diabetes  was  mentioned  at  discharge 
over  six  times  as  often  as  it  was  listed  as  the  primary 
diagnosis.  Figure  2  depicts  these  relationshipsby  age. 
For  those  0  to  39  years  of  age,  diabetes  was  a 
mentioned  diagnosis  only  times  as  often  as  it  was  a 
primary.  For  those  40  and  older,  however,  diabetes 
was  mentioned  at  discharge  nearly  eight  times  as 
often  as  it  was  listed  as  the  primary  diagnosis. 

The  4th  digit  of  ICD-9  code  250  denotes  diabe- 
tes-related complications.  The  majority  of  diabetes- 
related  hospitalizations  had  no  mention  of  complica- 
tion (250.0).  Diabetes  with  unspecified  complication 
(250.9)  was  the  second  most  frequently  cited  fourth- 
digit  designation.  Diabetes  with  neurological  mani- 
festations (250.6)  was  coded  nearly  7,000  times 
between  1988  and  1989.  Nearly  6,000  discharges 
cited  diabetes  with  renal  manifestations  (250.4). 
Diabetes  with  ketoacidosis  (250. 1 )  was  mentioned  at 
discharge  5,375  times.  Ophthalmic  manifestations 
(250.5)  were  mentioned  nearly  4,700  times.  Periph- 
eral circulatory  disorders  (250.7)  was  the  only  com- 
plication to  have  resulted  in  the  hospitalization  of  a 
greater  number  of  males  than  females  (1,623  and 
1,612  respectively).    Diabetes  with  hyperosmolar 


coma  (250.2)  and  with  other  coma  (250.3)  played  a 
role  in  nearly  900  hospitalizations  across  North  Caro- 
lina in  two  years.  Figure  3  depicts  hospitalizations 
involvingmajordiabetescomplicationsformalesand 
females. 

The  fifth  digit  of  ICD-9  code  250  distinguishes 
between  juvenile-type  and  adult-onset/unspecified- 
type.  Using  primary  diagnosis  at  discharge,  73 
percent  of  the  18,791  diabetes  diagnoses  specified 
juvenile-type.  The  percentage  was  identical  formales 
and  females  as  shown  in  Figure  4. 

The  total  length  of  stay  for  diabetes-related 
hospitalizations  increases  markedly  after  the  age  of 
40  for  both  sexes  (Figure  5).  On  average,  females 
were  hospitalized  for  diabetes-related  causes  55  per- 
cent more  total  days  than  males,  and  the  difference 
between  the  sexes  in  total  days  increased  with  increas- 
ing age.  For  example,  in  the  age  group  75+,  females 
spent  over  twice  as  long  as  diabetes  inpatients  as  did 
males. 

The  average  length  of  stay  also  increased  with 
advancing  age,  from  5.3  days  for  ages  1-19  to  10.5 
days  for  those  75+  (Table  1).  Not  only  were  more 
females  than  males  hospitalized  annually,  but  their 
average  length  of  stay  was  longer  as  well  —  9. 1  days 
per  diabetes-related  discharge  for  females  compared 
to  8.3  for  males  (Table  1).  The  average  days  of  stay 
for  age-sex  groups  are  depicted  in  Figure  6. 

As  one  would  expect,  total  diabetes-related 
inpatient  charges  (Figure  7)  are  highly  dependent 
upon  the  total  length  of  stay  (Figure  5).  As  such,  their 
age/sex  distributions  are  very  similar.  However, 
while  the  total  and  average  length  of  stay  and  the  total 
inpatient  charges  were  generally  higher  for  females  of 
every  age  group,  the  average  charges  per  stay  were 
consistently  higher  formales  than  for  females  (Figure 
8).  One  explanation  may  be  that  males  tend  to 
experience  more  costly  complications  than  females. 
For  example,  males  were  found  to  have  markedly 
higher  rates  of  diabetes  with  peripheral  circulatory 
disorders  than  females  (see  Figure  10). 


Rates 

During  1988-89,  there  were  106  female  diabe- 
tes-related hospitalizations  per  10,000  female  popu- 
lation, compared  to  80  per  10,000  males  (Table  1). 
However,  the  gender  disparity  did  not  exist  for  every 
age  group  (Figure  9).  Among  persons  75+,  the 
discharge  rate  for  males  (420.0  per  10,000)  was 
slightly  higher  than  that  for  females  (417.4).  Differ- 
ences in  population-based  rates  such  as  these  are  most 
likely  due  to  differences  by  age  and  sex  in  the 
prevalence  of  diabetes,  the  severity  of  the  disease,  and 
the  availability  and  use  of  health  care. 

Sex-specific  hospital  discharge  rates  for  major 
diabetes-related  complications  are  depicted  in  Figure 
10.  Diabetes  with  peripheral  circulatory  disorders 
(250.7)  and  diabetes  with  other  specified  manifesta- 
tions (250.8)  were  the  only  complications  for  which 
discharge  rates  for  males  were  higher  than  those  for 
females.  Diabetes  without  mention  of  complication 
(250.0)  and  diabetes  with  unspecified  condition  (250.9) 
were  the  most  frequently  reported  4-digit  codes. 


GEOGRAPHIC  PATTERNS  OF  DIABETES- 
RELATED  HOSPITALIZATIONS 

Table  3  shows  crude  and  age-adjusted  diabetes- 
relatedhospitalizationratesby  county  and  sex.  County 
rates  are  also  mapped  in  Figures  1 1  and  12.  As  seen 
in  Figure  1 1,  high  crude  rates  wereprimarily  scattered 
throughout  the  east,  as  well  as  in  several  of  the 
counties  to  the  far  west. 

After  age-adjusting,  the  clustering  of  high  rates 
throughout  the  east  became  even  more  pronounced 
(Figure  12).  As  one  might  expect,  these  mapping 
results  for  diabeteshospitalizations  are  very  similar  to 
those  obtained  when  age-adjusted  diabetes-related 
mortality  rates  were  mapped.1 

Ideally,  one  would  like  to  also  adjust  for  race 
and/or  income  to  be  certain  that  the  geographical 
differences  in  rates  are  not  primarily  due  to 
sociodemographics.  Black  males  and  black  females 


have  higher  prevalence  rates  of  diabetes  than  white 
males  and  white  females.2  Also,  low  income  is 
associated  with  the  poor  dietary  and  nutritional  habits 
that  are  important  risk  factors  for  developing  diabe- 
tes. Unfortunately,  however,  the  MDC  does  not 
include  the  race  or  income  variables  on  its  records. 

DISCUSSION 

Spells  of  illness  frequently  culminate  in  hospital 
stays  for  the  chronically  ill.  Persons  with  diabetes  are 
particularly  at  high  risk  for  hospitalization,  as  the 
disease  is  associated  with  severe  neurological,  cardio- 
vascular, ocular,  and  renal  complications.  While 
studies  suggest  that  diabetes-related  complications 
can  be  prevented  with  good  control  of  blood  glucose 
levels,  many  diabetics  are  hospitalized  each  year. 
Therefore,  information  on  diagnoses,  procedures, 
and  the  length  of  hospital  stay  are  important  to 
diabetes  surveillance,  and  treated  as  indicators  of 
disease  burden  for  monitoring  purposes. 

Using  data  submitted  by  hospitals  to  the  MDC, 
the  number  and  rate  of  diabetes-related  hospitaliza- 
tions were  found  to  vary  by  age,  sex,  and  county.  Both 
the  number  and  the  rate  increased  with  increasing  age, 
reflecting  both  the  increasing  prevalence  of  diabetes2 
and  the  more  frequent  occurrence  of  complications  as 
people  age.  Total  and  average  charges  per  hospital 
stay  were  also  higher  for  groups  over  the  age  of  40 
than  for  those  under. 

Hospitalizations  for  diabetes-related  conditions 
involved  more  females  than  males.  Generally,  crude 
hospitalization  rates  and  total  and  average  length  of 
stay  were  also  higher  for  females  than  males.  How- 
ever, the  average  cost  per  stay  was  higher  for  males. 
One  explanation  for  this  phenomenon  may  be  that 
males  tend  to  experience  more  costly  complications 
than  females. 


The  pattern  of  diabetes-related  hospital  dis- 
charge rates  by  county  is  similar  to  that  reported  in  an 
earlier  study  of  diabetes  mortality  in  North  Carolina.1 
That  is,  elevated  rates  cluster  geographically  through- 
out the  east,  and  to  a  much  lesser  extent  in  the  west. 
However,  the  MDC  data  does  not  include  race  as  a 
variable  in  its  files  so  that  the  county  rates  were  merely 
adjusted  for  age.  As  the  prevalence  of  diabetes  also 
varies  significantly  by  race,  amore  accurate  represen- 
tation of  hospital  discharge  rates  by  region  would 
require  adjustments  for  both  age  and  race. 

The  MDC  data  file  has  been  useful  to  diabetes 
surveillance  in  describing  patient  utilization  of  hospi- 
tals by  age,  sex,  and  county.  It  has  also  provided  the 
first  diabetes-related  cost  information  forNorth  Caro- 
lina. However,  that  the  file  was  available  to  SCHES 
only  in  summary  form  greatly  limited  the  analysis  of 
diabetes-related  hospitalizations.  Analyses  of  the 
relationships  among  diagnoses  and  treatment  would 
require  use  of  the  individual  UB-82  claims  records. 
For  example,  the  summary  datafile  would  not  allow 
for  detail  regarding  persons  with  diabetes  receiving 
non-traumatic  amputations.  The  complete  data  file 
also  includes  information  about  pay  status,  as  well  as 
hospital  level.  Future  monitoring  of  hospital  dis- 
charges must  be  based  on  complete  information, 
rather  than  summary  files  if  it  is  to  be  of  maximum 
value  to  diabetes  surveillance  and  for  describing  the 
full  burden  of  diabetes-related  hospitalizations. 

ADDENDUM 

The  general  statute  applicable  to  the  MDC  has 
very  recently  been  amended  to  allow  the  State  Health 
Director  access  to  individual  records.  This  amend- 
ment will  allow  the  SCHES  greater  access  to  hospi- 
talization information  for  future  approved  projects. 


REFERENCES 

1 .  Sullivan  LA.  North  Carolina  State  Center  for  Health  and  Environmental  Statistics.  Diabetes  Surveillance: 

Diabetes  Mortality  in  North  Carolina  from  1980  through  1989.  CHES Studies.  No.  61  (December  1991). 

2.  Centers  For  Disease  Control,  Division  of  Diabetes  Translation.  Diabetes  Surveillance,  1980-87.  Atlanta: 

U.S.  Department  of  Health  and  Human  Services,  April  1990. 

3.  Roos  LL,  Sharp  SM,  Cohen  MM.  Comparing  Clinical  Information  with  Claims  Data:  Some  Similarities 

and  Differences.  Journal  of  Clinical  Epidemiology.  199 1  ;44:88 1 . 

4.  Roos  LL,  Cageorge  SM,  Austen  E,  et  al.  Using  Computers  to  Identify  Complications  After  Surgery. 
American  Journal  of  Public  Health.  1985;75: 1288. 

5.  Kovar  MG,  Harris  MI,  Hadden  WC.  The  Scope  of  Diabetes  in  the  United  States  Population.  American 
Journal  of  Public  Health.  1987: 1549. 

6.  North  Carolina  Department  of  Human  Resources,  State  Center  for  Health  Statistics.  Adjusted  Rates. 

Statistical  Primer.  Vol.  1,  No.  1. 


Figure  1.  Number  of  Diabetes-Related  Hospitalizations 
by  Age  Group  and  Sex 
North  Carolina,  1908-89 
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Figure  2.  Number  of  Primary  and  Diabetes-Related 

Hospitalizations  by  Age  Group 
Thousands  North  Carolina,  1988-89 


60 

50- 

40 

30 

20 

10- 


/  /    /    /  /  f^f^hi 


Z371 


t^izzi 


mtj_EM>7 


<1  1-19         20-39        40-64        65-74         75  + 

Age 

LJ  primary  §§§  mentioned 


Figure  3.  Number  of  Age/Sex-Specific  Diabetes- 
Related  Hospitalizations  by  Complication 
North  Carolina,  1988-89 
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Diabetes  with  Renal  Manifestations  (250.4) 
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Figure  4.  Sex-Specific  Numbers  and  Percentage  Distributions 
of  Hospitalizations  with  a  Primary  Diabetes  Diagnosis  by  Type 
(Adult-onset  or  Juvenile),  North  Carolina,  1988-89 
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Figure  5.  Total  Days  of  Hospital  Stay  for  Diabetes- 
Related  Conditions,  by  Age  Group  and  Sex 
Thousands  North  Carolina,  1988-89 
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Figure  6.  Average  Days  of  Hosptial  Stay  for  Diabetes- 
Related  Conditions,  by  Age  Group  and  Sex 
Days  North  Carolina,  1988-89 
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Figure  7.  Total  Charges  for  Diabetes-Related  Hospitalizations 

by  Age  Group  and  Sex 
North  Carolina,  1988-89 
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Figure  8.  Average  Charges  for  Diabetes-Related  Hospitalizations 

by  Age  Group  and  Sex 
North  Carolina,  1988-89 

Thousands  of  dollars 
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Figure  9.  Diabetes-Related  Hospitalization  Rates 
by  Age  Group  and  Sex,  North  Carolina,  1988-89 

Discharges  per  10,000  population 


500 


400 


300 


200 


100 


//    /    //^zyz^Vf 


.^ZZ 


^lZZl__i^lZ7 


<1  1-19         20-39       40-64        65-74         75  + 

Age 

EH  male  ^female 


11 


Figure  10.  Age/Sex-Specific  Diabetes-Related 
Hospitalization  Rates  by  Complication 

North  Carolina,  1988-89 
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Table  3.  Hospitalizations  with  Diabetes  as  a  Mentioned  Condition; 

Total  and  Sex-Specific  Crude  and  Age-Adjusted  Rates  Per  10,  000  Population 

North  Carolina.    1988-89 


Total 

Ma! 

les 

Females 

Age- 

Age- 

Age- 

County 

Crude 
95.6 

Adjusted 

Crude 

Adjusted 

Crude 

Adjusted 

ALAMANCE 

75.5 

84.2 

72.6 

105.6 

793 

ALEXANDER 

88.0 

84.9 

783 

81.4 

97.4 

86.4 

ALLEGHANY 

78.2 

56.2 

76.3 

64.0 

80.0 

46.8 

ANSON 

123.5 

108.2 

893 

85.8 

152.8 

126.8 

ASHE 

114.7 

80.9 

1113 

91.2 

118.0 

70.2 

AVERY 

138.5 

118.6 

91.4 

88.0 

184.5 

142.9 

BEAUFORT 

1133 

93.7 

96.7 

89.8 

128.1 

97.3 

BERTIE 

117.7 

97.1 

93.5 

87.2 

138.8 

103.3 

BLADEN 

125.0 

109.9 

78.3 

75.2 

167.6 

137.1 

BRUNSWICK 

94.1 

81.9 

89.2 

82.4 

98.7 

81.0 

BUNCOMBE 

69.8 

52.6 

58.5 

50.5 

79.8 

54.2 

BURKE 

88.2 

76.7 

80.9 

80.4 

95.1 

73.2 

CABARRUS 

1543 

127.8 

138.2 

126.2 

169.0 

128.6 

CALDWELL 

113.6 

100.8 

105.2 

102.6 

121.5 

99.1 

CAMDEN 

63.5 

523 

66.8 

58.6 

60.4 

46.1 

CARTERET 

121.9 

100.4 

99.9 

90.2 

143.5 

110.4 

CASWELL 

46.6 

40.8 

35.0 

32.9 

57.8 

46.6 

CATAWBA 

71.3 

63.9 

68.0 

67.4 

74.4 

62.1 

CHATHAM 

82.6 

68.4 

77.9 

69.1 

87.1 

69.1 

CHEROKEE 

136.8 

98.8 

1083 

81.6 

162.8 

114.5 

CHOWAN 

72.9 

54.5 

55.4 

44.5 

87.7 

61.5 

CLAY 

76.7 

50.4 

71.1 

52.6 

82.3 

48.4 

CLEVELAND 

100.9 

86.4 

86.4 

82.7 

114.0 

89.4 

COLUMBUS 

148.4 

1263 

1133 

107.3 

179.9 

139.9 

CRAVEN 

95.4 

102.4 

79.1 

100.3 

1113 

106.1 

CUMBERLAND 

543 

74.1 

38.7 

63.8 

70.8 

83.0 

CURRITUCK 

41.0 

36.2 

353 

34.7 

46.9 

38.4 

DARE 

253 

20.5 

23.7 

21.0 

26.9 

20.3 

DAVIDSON 

92.7 

82.2 

84.2 

82.2 

100.6 

83.6 

DAVIE 

135.8 

121.4 

122.3 

122.2 

148.9 

122.7 

DUPLIN 

113.8 

95.0 

82.4 

77.9 

142.0 

108.0 

DURHAM 

75.1 

710 

67.7 

72.4 

81.4 

721 

EDGECOMBE 

120.7 

112.1 

103.2 

106.8 

135.4 

115.8 

FORSYTH 

1017 

89.1 

90.2 

87.9 

113.7 

90.7 

FRANKLIN 

103.6 

84.7 

78.7 

73.2 

126.1 

94.4 

GASTON 

98.2 

86.5 

86.0 

85.3 

109.2 

87.8 

GATES 

44.2 

35.6 

32.8 

28.9 

55.3 

41.2 

GRAHAM 

1353 

106.2 

82.9 

71.2 

186.9 

136.4 

GRANVILLE 

963 

80.1 

84.9 

80.2 

107.4 

79.6 

GREENE 

105.0 

973 

97.2 

103.1 

112.3 

93.6 

GUILFORD 

93.4 

823 

85.4 

83.6 

100.5 

81.9 

HALIFAX 

152.1 

125.8 

116.2 

107.2 

184.5 

139.9 

HARNETT 

121.8 

116.9 

99.9 

111.1 

142.5 

122.9 

HENDERSON 

104.0 

68.9 

95.9 

71.5 

111.4 

66.5 

HERTFORD 

139.9 

119.6 

110.8 

104.5 

166.1 

1310 

HOKE 

753 

81.5 

53.9 

64.3 

95.1 

95.1 

HYDE 

102.2 

82.2 

59.7 

56.6 

142.4 

101.1 

IREDELL 

973 

82.2 

82.8 

76.6 

110.7 

88.9 

JACKSON 

87.1 

77.7 

71.1 

70.6 

101.8 

811 

JOHNSTON 

123.7 

106.4 

99.7 

96.4 

145.7 

115.4 

JONES 

176.5 

153.4 

158.5 

143.9 

191.6 

1613 

LEE 

98.1 

88.4 

74.8 

75.0 

119.0 

99.5 

LENOIR 

150.1 

129  J 

111.0 

107.2 

184.3 

148.7 

LINCOLN 

93.6 

86.0 

82.8 

82.6 

103.8 

89.4 
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Table  3.  continued 

Total 

Males 

Females 

Age- 

Age- 

Age- 

County 

Crude 

Adjusted 

Crude 

Adjusted 

Crude 

Adjusted 

MCDOWELL 

114.7 

93.6 

96.6 

88.4 

131.7 

97.9 

MACON 

135.7 

86.1 

1162 

74.9 

153.6 

97.6 

MADISON 

61.6 

49.7 

55.2 

49.5 

67.8 

48.7 

MARTIN 

102.9 

88.0 

803 

75.3 

122.5 

98.9 

MECKLENBURG 

65.6 

633 

61.0 

66.2 

69.8 

62.0 

MITCHELL 

103.4 

733 

96.1 

77.3 

110.2 

72.9 

MONTGOMERY 

116.6 

100.5 

86.9 

83.6 

144.9 

115.4 

MOORE 

93.6 

69.6 

84.8 

67.6 

101.6 

72.2 

NASH 

913 

813 

76.8 

76.0 

1043 

85.6 

NEW  HANOVER 

913 

83.9 

80.0 

82.7 

101.9 

85.1 

NORTHAMPTON 

135.9 

109.9 

102.7 

92.9 

167.6 

124.1 

ONSLOW 

533 

85.0 

35.8 

75.1 

77.7 

94.8 

ORANGE 

53.6 

59.8 

54.7 

65.9 

52.5 

55.4 

PAMLICO 

88.0 

68.5 

91.9 

76.1 

843 

61.6 

PASQUOTANK 

933 

83.1 

77.2 

76.0 

108.3 

89.6 

PENDER 

109.0 

913 

88.4 

813 

128.3 

99.5 

PERQUIMANS 

100.4 

76.6 

108.8 

86.4 

93.0 

69.2 

PERSON 

75.4 

63.6 

603 

56.5 

89.0 

68.8 

PITT 

843 

88.6 

73.4 

87.2 

93.8 

91.3 

POLK 

144.1 

91.8 

141.4 

103.7 

146.6 

79.9 

RANDOLPH 

78.4 

68.9 

733 

70.2 

83.1 

67.8 

RICHMOND 

164.7 

138.4 

146.7 

136.8 

181.1 

140.0 

ROBESON 

121.9 

1213 

98.1 

107.9 

142.9 

132.2 

ROCKINGHAM 

1413 

118.1 

124.1 

117.3 

1573 

120.1 

ROWAN 

103.0 

80.2 

820 

70.2 

1223 

883 

RUTHERFORD 

83.4 

66.1 

74.9 

66.6 

91.1 

64.9 

SAMPSON 

116.6 

97.6 

95.9 

89.9 

135.4 

103.2 

SCOTLAND 

125.9 

123.8 

110.5 

122.7 

139.8 

127.3 

STANLY 

1093 

863 

101.1 

88.8 

117.1 

85.7 

STOKES 

91.6 

87.1 

793 

84.1 

103.0 

90.3 

SURRY 

120.3 

96.2 

1153 

104.4 

125.0 

87.4 

SWAIN 

163.9 

131.7 

166.3 

143.1 

161.7 

124.0 

TRANSYLVANIA 

60.0 

46.1 

54.0 

45.0 

65.6 

47.5 

TYRRELL 

102.5 

81.4 

75.0 

6Z7 

126.6 

97.7 

UNION 

663 

66.2 

63.3 

69.3 

69.0 

63.7 

VANCE 

114.2 

1013 

99.6 

98.8 

127.2 

103.1 

WAKE 

65.0 

69.2 

56.9 

69.8 

718 

70.2 

WARREN 

103.5 

80.1 

99.7 

85.3 

106.9 

75.8 

WASHINGTON 

111.9 

102.1 

89.1 

89.4 

132.6 

112.1 

WATAUGA 

72.6 

723 

66.8 

74.3 

78.2 

69.3 

WAYNE 

91.8 

893 

73.0 

80.5 

109.2 

97.2 

WILKES 

853 

74.9 

61.4 

59.7 

108.1 

87.1 

WILSON 

1143 

103.7 

106.2 

108.3 

121.4 

101.0 

YADKIN 

135.1 

107.4 

110.9 

95.9 

1583 

119.4 

YANCEY 

85.9 

62.7 

71.0 

58.0 

99.9 

663 

STATE  TOTAL 

93.1 

83.7 

79.8 

80.3 

105.6 

86.8 

Rales  were  age-adjusted  using  the  1980  North  Carolina  population  as  the  standard. 
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